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DEPARTMENT OF THE AIR FORCE 
OFFICE OF THE SECRETARY 


MEMORANDUM 


19 February 1970 


General King, SAFSP: 


| A copy of the Interim Report of 
the Committee on Recovery 
Systems is forwarded for your informa- 


tion. 
(sda | 
BERT ety 
Captain, “USN a 
Atch 


BYE 012647/70, Cy 5A 
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MEMORAN ‘DUM FOR THE DEPUTY SECRETARY 


SUBJECT: Interim Report of the Comm 

Recovery of Imagery 

| ‘ 

Attach ned is a copy of the interim report of the committee 
which we set up under Dr. Fubini to advise us on the technical 
feasibility, cost, and implementation of pinotographic satel- 
lite peeagee systems 

The interim report has furnish. infor- 
mation to you for the forth the Executive 
Committee, In brief, the c there are 
enough serious technical pr ainties in both 

approaches ~~ solid state array and Lorage camera —-- 
that we should not at this time significantly increase the i 
ffor or tentatively commit ourselves to system initiation. 


Some minor increases in funding amounting to 
are recommended for specific technical area . 


The committee is attempting to formulate by May 31, 
1970 gts final report. The interim conclusions may be 
cha nged at that time; for example, Significant technical 
progress may be evident by then such that we could start 
a readout system by the end of the year. 


The committee wishes to change the name of the com- 


4 | i 5 
mittee to the Committee on Recovery of Imagery. 
The term implies that targets can be 
observed in whereas a te llite may dia ror 


s 
days to be in a position to observ 
selected tar eotee and several pours to report peeaite. 
We recommend that you sign the attached letter of 
transmittal forwarding’ the interim report to interested : 
parties, 


al pice FI poe 
fi ‘ar 
Not OK CE ZL ee 
oe Ne 
John |L. Melucas Gardiner L. Tucker 
Director Assistant Secretary 
National Reconnaissance Office (Systems Analysis) 
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INTERIM REPORT OF TSE COMMITTEE 


ON RECOVERY SYSTEMS 
16 ‘Febr cuary 1970 
i 
Li. INTRODUCTION 
_ Although the committee has not completed its investiga. 
tions nor drawn final conc tusions or PECOMMENGAL TONS, this 
nt lelibperations 


vim report an the status of the committee's deli 
ted for information Some of the interim findings 
the next few months, 
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f, | FINDINGS CONCERNING SYSTEM POSS 


| A. Film Readout Systems, Of ali the possibie tech- 
nologies to meet the USIB requirements, the film readout is 
for immediate system 
Ss v 


the only one that should be considered for imm 
initiation, While there are some technical ri 
small. A lower resolution and much narrower band system was 
testéd in the Lunar Orbiter a few years ago. Some components 

of higher performance have been in continuous use on the 
ground. On the other hand, insufficient data exist on the 
method of ground reconsir uction and on wide band scanning and 
recording technologies. There are also questions on the life 


of the film camera. A System might be available in three or 
four years. 


! For these reasons, in the absence of an urgent 
national need, it seems that other technologies should be 
examined before initiating a system whose life is limited 
by consumables, although consumables for two years seem 
possible if reliability is achieved. 


B Solid State Array Systems. The soli 


a 
iS attractive because it otfers possibili 


| 
system 1 
lifel| The managers of the developments are managing the early 
phases excellently; nevertheless, the committee believes that 
theré are a number of major technical uncertainties and pro- 
biems whose seriousness apparently has not been fully recognized, 
‘Some,of the uncertainties are: 


(1) technical difficulties in building the large 
optics required; 


( 
| as qe Ar. gs ' 
| (2) the complexity and size of the ground processing; 


sr A MONT : oe, 
HEZACGON : camino a Ge 26 ae: Zo 


HARD E VeA 


om er 
me 7 
ber tem 


CGNTAGL SYSTEM 


copy oA oF cores 


Pare ie 
page ok OF o PAGES 


: EXCLUDED FROM AUTOMATIC REGRADING 
f DOD OIAECTIVE 5200.10 DOES NOT APPLY 


Approved for Release: 2021/04/08 C05096527 


< Approved for Release: 2021/04/08 C05096527 mange 
eh. aR Ba UT iat a 


CONTAOL SYSTEM 


(3) the reliability risk of the complete system, 
and in particular risks associatec with the large number of 
active components in the array, its electronics, and electro-~ 
mechanical components; and 

€4) the necessity for very wide bandwidth data 
relay systems requiring as yet unproven components. 


The solid state array system requires a 

mirror of bhagh optical quality. The optical quality needed 
is beyond the present state of the art, altnough it is 
bel ieved oa 1t with sufficient emphasis on-manufacturing and 
testing techniques the required optical quality could be 
demonstrate in a few years, 
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The Syoten requires close to one million spaceborn 

circuits, While the reliability of each of the solid 
components is high, the overali reliability of the 

a 3 tn additi there are a few 
parts such as the for pointing 
lL and the antennas which must be continually siewed. 
ier to reduce these uncertainties such that system design 
t, more work is needed én: C1) Soe data on 
e components (particularly LSI), (2) analyzing 
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data, (3) examining redundancy techniques, a 
ing impact of unreliability on scene information. 
eee solid state arra i yreauires a da 
capacity of more than per secon 
on. -_ Burtiey the satellite-to-sateilite rel 
operate at requiring development or new transmi 
receiver and antennas, The antenna requirements ta 
present ate of the art because of the need for high ¢ 
tight Fenton tolerance, accurate pointing, and the 
to operate with large thermal gradients, : 
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The present design of ground processing systems is 
complex and probably quite expensive, Although in its earl 
conceptual design stage it requires two facilities, each having 
20 million active circuits, it may be possible to reduce the 


ee by changing to non-r ne time processing. Until a 
simpler, more practical design is available, it would not be 

. : cs -eemememenereretatienniarar ne 
wise ito. Initiate large scale eriorts., 


—— 
Pecause. OF: “these Techical uncertainties; the _ 
committe e does not believe that enough data on solid state 
suosystems have been acquired to validate: 
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(1). schedules 

(2) cost, 

CS) performance 

(4) reliability, and 

(5) degree of possible growth. 

: The time required to achieve a workable solid state 
array system is not firm. The members are inclined to believe 
that it would require at least five years before an initial 
operating capability, but this judgement is made in the absence 
of important milestones and experimental results. In the 
final report the committee will review additional experimental 
and analytical results and hopes to define what milestones need 
to be reached and what progress may be expected. 

C. Tape Storage Camera. Emphasis to this date has been 
on Gevelopment of individual camera components. While com- 
ponent specifications have been met or exceeded, the problem 
now is to integrate the componen as into a camera system and to 
prove conciusively that the photocathode/tape can survive in 


a0. envi ronment 


with moving parts, bearings, and lubricants. 


| If the integration and testing of the camera system 
re guccessful (providing long life could be achieved), the 
result is a camera which is similar in many respects to cur- 
rentifilm systems. Thus, spacecraft systems and optics much 
like those in use with current film systems can be used with 
the vesulting high confidence in performance. 
| This development has not proceeded to a point where 
a Getailed satellite system design should be considered, The 
time | for a system based upon a photoemission type tape storage 
camera to am initial operating capability is longer than either 
a film scanner or a solid state array; perhaps seven years is 
a reasonable estimate, The uncertainties which need to be 
resolved prior to system design will be described in greater 
detail in the final report. 
' Dd. Onpes risons chal ween Solid State and Phototape Camera, 
Comparisons State array and the phototave 
amera as te ce transducers are not very useful. They are 
fundamentally different devices anc lead to different system 
cesign trades, Thus, comparisons need to be made on a system 
basis. 
| 
| 
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There is high confidence that the solid state array 
transducer can eventually be buiit after the present uncer- 
tainties have been resolved. If built, the array could form 
the basis of an ultimate coarse-fine system. Its characteris- 
tics lead to a large spacecraft, large optics, severe attitude 
control specifications, and a high data rate, 


SOOO ch. 


Conversely, successful development of th ii 
camera is not assured, nowever, ix the development doe 
succeed, it permits the use of essentially currenz, flight- 
proven technology in optics and other spacecraft subsystems, 
operation at a relatively low data rate, lighter satellites, 
cheaper boosters, and considerable simplification in the 
capabilities and numbers of data relay satellites, 

i E. Alternative Approaches. There are other approaches 
which appear interesting and deserve consideration for funding 
on 4 small scale. It is believed that a system based upon the 
retyrn beam vidicon or variants may be feasible in five or six 
years, It is likely that the committee will conclude that 
this possibility should be investigated at a relatively low 
level of funding. The degree of this support should depend 
upon the urgency of the requirement and budgetary policy. 

i 
al DISCUSSION 

| urgency assigned to this devejopment in the solid 


Cc 

st rea has been mostly based on an assertion that the 

opportunity is great ee the Government Should commit promptly 

to an aggressive progra This committee recognizes that often 
systen start can eae a program an impetus which helps solve 


a 
difficult probl one Further, one can err by delaying a system 
ta 


2 
7 


Ss et and confining work to laboratory experiments, But there 
are| many ways a progran can fail, one is by large apparent cost 
growth caused by poor initial knowledge, another is by dis- 
appointing performance ee by arbitrary ay Sten design deci- 
sions too early in a pr ore These errors can kill a program 
even if the concept is soun 

A Major management concer is whether the overall budget 
will bear the addition of a new pene expensive syStem. Almost 
evdry part of the NRO has managed to devise a second generation 
system which is complex and expensive and very much better in 
capability. But in every case there is now at least some cues- 
tidn as to whether the increased capability is worth the 
ingreased cost. At present we use a broad area, low resolution 
systen for indicating areas of interest (as well as consider- 
able direct intell igence) and a small area, high resolution 
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The contractors engaged in solid state array subsystems 
e seceuaG: experienced a large increase in 


and studies 
~unding ; Too many Large increases in rapid succession would 
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n the tape camera with photoemissive 
cathod solving a number of technical uncer- 
tainties. ve these uncertainties should be resolved 
as Soon aS practicable by funding the contractors to permit 
them (to build in the near future a new camera, operating in 
the visible Specerun Tathex than ‘Tae Uitraviorer, An 
incr@ase, totaling of the order of dollars, 
experided over several months, should permit a determination i 
ef Whether the GaNiova can operate aa intonded, t 
| The povential of alternate approaches such as new vari- ; 
ants jof the vidcicon or the photocon tion tave camera is 
interesting enough to eae Sone Got as some_further expiora- 
tions with minimum funding. aves of perhanps for the 
next |six months represent the oman eade of effort whicn seems 
appropriate as an initial step. 
Not much attention has been siven to the utilization of 
recovery system—now many people would be needed, 
whether the information can be exploited, and how it wouic i 
mesh with HEXAGON, HEXAGON itselz will have severe exploita- 
tion jand utilization problems not yet fully evaluated. 
} 
| Finally, before embarking on a large scale system, it 
seems desirable that the NRO study what Savings might be 
achieved by relaxing the requirements that have been siatea 
by USIB. We verter in particular to the processing delay, 
target rave, time to reach target, and resolution. 
I 
| 
| 
| \, 
| Y i 4h << 
| 7 oe aA eae row 
| URGWs AMY : 
Eugene Fubini f 
Chairman 
Committee. on, 
| Recovery Systems 
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